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CLAIMS 



[Claim(s)] 

[Claim l]One sort of a monomer which has a double bond which can polymerize, or two sorts or 
more below polymerizing 25 ** One sort or two sorts or more of an aqueous polymer emulsion (a) 
of membrane formation nature, One sort of an aqueous polymer emulsion (b) of un-forming- 
membranes nature or two sorts or more of blend emulsions are contained below 25 **, A 
drainage system nail enamel, wherein a polymer emulsion (a) and a total content with (b) are 1 to 
80 % of the weight in solid content conversion and a blending ratio of a polymer emulsion (b) to 
a polymer emulsion (a) is 1 to 50 % of the weight in solid content conversion. 
[Claim 2]Glass transition temperature is higher than 25 **, and a polymer emulsion (b) is the 
weight average molecular weight 10000. The drainage system nail enamel according to claim 1 
which it is above. 

[Claim 3]The drainage system nail enamel according to claim 1 which is an emulsion which a 
polymer emulsion (b) turns into from crosslinked polymer. 



[Translation done.] 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the InventionJAbout a drainage system nail enamel, in detail, this invention has the 
outstanding adhesion and a high film strength, is excellent in a water resisting property, and 
relates to the drainage system nail enamel which raised peeling-proof nature. 
[0002] 

[Description of the Prior Art]Conventionally, oil-soluble membrane formation nature polymer or 
the water dispersing element (it is hereafter expressed as a polymer emulsion) of the polymer 
particle is blended with the nail enamel. However, since a water resisting property is inferior 
when aqueous polymer is blended into a nail enamel, it can be easy to take this nail enamel with 
water, and since it becomes indispensable to use an organic solvent when oil-soluble polymer is 
blended on the other hand, this nail enamel causes a white blush mark of a two-sheet nail and a 
nail easily. 



[0003 ]In order to solve these faults, the nail enamel which contains a polymer emulsion 
conventionally is proposed. For example, although the nail enamel which consists of an acrylic 
aqueous polymer emulsion is indicated by the Japanese-Patent-Application-No. No. 28836 [ 54 
to ] gazette, JP,S54-52736,A, JP,S56-131513 ,A, and JP,S57-56410,A, In gloss, membrane 
formation nature, a water resisting property, adhesion, etc., it is not yet satisfactory. 
[0004]The nail enamel containing the polymer emulsion which polymerizes the monomer which 
has a double bond which can polymerize imder a plasticizer or membrane formation auxiliary 
agent existence is indicated by JP,H6-80537,A. However, since it comprised only an aqueous 
polymer emulsion which has membrane formation nature below 25 ** fundamentally, physical- 
properties control was difficult. Therefore, there was a problem that it was difficult to give the 
physical properties which can be thinly deleted from a tiptoe end like an organic solvent system 
nail enamel, the exfoliation interface of that where no great difference is in a surface-of- 
separation product was clear, and a stripping part was conspicuous. 

[0005]Then, the purpose of this invention is a desquamative state like an organic solvent system 
nail enamel. 

And it is in providing the drainage system nail enamel which has the adhesion of a good coat, 
peeling-proof nature, and membrane formation nature. 



[Means for Solving the Problem]In order that this invention persons may solve an 
aforementioned problem, as a result of inquiring wholeheartedly, by using a blend emulsion with 
an aqueous emulsion of un-forming-membranes nature below an aqueous polymer emulsion of 
membrane formation nature, and 25 ** below 25 **, It finds out that control of coat physical 
properties becomes easy and it becomes possible to give physical properties which can be thinly 
deleted from a tiptoe end like an organic solvent system nail enamel, and came to complete this 



[0007]This invention one sort of a monomer which has a double bond which can polymerize, or 
two sorts or more below polymerizing 25 ** Namely, one sort or two sorts or more of an aqueous 
polymer emulsion (a) of membrane formation nature, One sort of an aqueous polymer emulsion 
(b) of un-forming-membranes nature or two sorts or more of blend emulsions are contained 
below 25 **, A polymer emulsion (a) and a total content with (b) are 1 to 80 % of the weight in 
solid content conversion, and a blending ratio of a polymer emulsion (b) to a polymer emulsion (a) 
provides a drainage system nail enamel characterized by being 1 to 50 % of the weight by solid 
content conversion. 



[Embodiment of the InventionJHereafter, an embodiment of the invention is described in detail. 
[0009]In this invention, a "polymer emulsion" means the water dispersing element of a polymer 
particulate. "Glass transition temperature (Tg)" of the polymer used in this invention can be 
drawn from the following formula (1). The temperature in a formula is an absolute temperature 
unit (degree K). 



[0006] 



invention. 



[0008] 



[0010] 
[Equation 1] 
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[001 IJthe inside of [type, Tgi, and Tg2 .... shows Tg (degree K) of the homopolymer of 



presentation each monomer — Wi and W2 .... shows the weight fraction of each composition 
component. ] 

As a monomer which has a double bond which constitutes the polymer emulsion (a) and (b) in 
this invention, and which can be polymerized. Any of a hydrophilic monomer and a hydrophobic 
monomer may be sufficient, and as a hydrophilic monomer Acrylic acid, Ethylenic unsaturated 
carboxylic acid, such as methacrylic acid, itaconic acid, maleic acid, boletic acid, and crotonic 
acid : Hydroxyethyl acrylate, Hydroxyethyl methacrylate, glycidyl acrylate, glycidyl 
methacrylate, Ethylene glycol diacrylate, ethylene glycol dimethacrylate, A hydroxy group or 
glycidyl group content ethylenic monomers, such as polyethylene-glycol monoacrylate and 
polyethylene glycol monomethacrylate : Acrylamide, Methacrylamide, N-methylolacrylamide, 
N-methylolmethacrylamide, Ethylenic amide, such as N-diacetone acrylamide : Aminoethyl 
acrylate, aminoethyl methacrylate, N, and N - dimethylamino ethyl acrylate, N, and N - 
dimethylaminoethyl methacrylate, N, N, and N - trimethyl aminoethyl acrylate, Ethylenic amine, 
such as N,N - trimethyl aminoethyl methacrylate, or a salt of those is mentioned. 
[00 12] As a hydrophobic monomer, styrene, alpha-methylstyrene, chlorostyrene. Aromatic mono- 
**** di vinyl compounds, such as alkyl styrene and divinylbenzene; Methyl acrylate, Methyl 
methacrylate, ethyl acrylate, ethyl methacrylate, Propylacrylate, propyl methacrylate, butyl 
acrylate, Butyl methacrylate, 2-ethylhexyl acrylate, 2-ethylhexyl methacrylate. Tertiary butyl 
acrylate and tertiary-butyl methacrylate. Acrylic ester and methacrylic acid ester, such as 
cyclohexyl acrylate and cyclohexyl methacrylate; Acrylonitrile, vinyl cyanide compound [, such 
as a methacrylonitrile, ]; ~ vinyl ester [, such as vinyl acetate ]; — VCM/PVC, Vinylic halide, 
such as a vinylidene chloride; Trifluoroethylmethacrylate, 2,2,3,3-tetrafluoro propyl methacrylate, 
2,2,3,3,4,4-hexafluoro butyl methacrylate, perfluoro octyl methacrylate. Fluorine system 
monomers, such as perfluoro octyl acrylate; a silicone macro monomer etc. which are expressed 
with following general formula (2) - (6) are mentioned, 
[0013] 
[Formula 1] 
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( 4 ) 



(5) 



CHj=CR' -CO0-C,He-Si(0X)s -(6) 

[0014]As for the inside of the [above-mentioned type, and R', a hydrogen atom or a methyl group 
is shown, - R'° show a low-grade alkyl group, a lower alkoxy group, or a phenyl group, 
respectively, and X is a following formula.; 
[0015] 
[Formula 2] 
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[0016]It comes out, the basis expressed is shown and n shows the number of 1-500.] 
In the case of a polymer emulsion (b), copolymerization of the compound (a cross-linking 
monomer is called below) which has an ethylenic unsaturation group in which two or more 
radical polymerizations are possible may be carried out to intramolecular in addition to the 
above-mentioned polymerization nature monomer. As an example of the cross-linking monomer 
used, polymerization nature unsaturation monocarboxylic acid ester of polyhydric alcohol. There 
are aromatic compounds etc. which were replaced by the polymerization nature unsaturation 



alcohol ester of polybasic acid and two or more vinyl groups. As an example, ethylene glycol 
acrylate, ethylene glycol methacrylate, Triethylene glycol dimethacrylate, tetraethylene glycol 
dimethacrylate, 1,3 - butylene-glycol dimethacrylate, trimethylolpropane triacrylate, 
Trimethylolpropanetrimethacrylate and 1 ,4 - butanediol diacrylate, Neopentyl glycol diacrylate, 
and 1 and 6 - hexanediol diacrylate, pentaerythritol diacrylate ~ and, [ pentaerythritol doria ] 
Pentaerythritol tetraacrylate, pentaerythritol dimethacrylate, Pentaerythritol trimethacrylate, 
pentaerythritol tetra methacrylate, glycerol diacrylate, glycerol dimethacrylate, glycerol allyloxy 
dimethacrylate, and 1,1,1 - trishydroxymethylethane diacrylate, 1,1,1 - trishydroxymethyl 
ETANTORI acrylate and 1,1,1 - trishydroxymethylethane dimethacrylate, 1,1,1 - 
trishydroxymethylethane trimethacrylate, 1,1,1 - trishydroxymethylpropane diacrylate and 1,1,1 - 
trishydroxymethyl PUROPANTORI acrylate, 1,1,1 - trishydroxymethylpropane dimethacrylate, 
1,1,1 - trishydroxymethylpropane trimethacrylate, triaryl cyanurate, triallyl isocyanurate, triallyl 
trimellitate, diaryl terephthalate, diallyl phthalate, divinylbenzene, etc. are mentioned. 
[0017]Even if these monomers use only one sort in any [ of a polymer emulsion (a) and (b) ] case, 
It is preferred that a hydrophilic monomer uses 0 to 30 % of the weight, and a hydrophobic 
monomer uses combination of 70-100 weight % although it may be used combining two or more 
sorts, a hydrophilic monomer is 0 to 15 % of the weight, and hydrophobic monomers are 85-100. 
It is preferred especially to use combination of weight %. 

[0018]Glass transition temperature called for from a formula expressed with the above-mentioned 
equation (1) about a polymer emulsion (b) is higher than 25 **, and it is the weight average 
molecular weight 10000. It is preferred that they are a polymer emulsion which it is above, and a 
bridge construction polymer emulsion. 

[0019]In this invention, a polymer emulsion (a) is the purpose of giving membrane formation 
nature below 25 **, and it is still more preferred to polymerize under existence of adding after 
mixing of a plasticizer or a plasticizer. As long as it is the quantity which does not check un- 
forming-membranes nature below 25 ** in the case of a polymer emulsion (b), it may poljmierize 
under adding after mixing of a plasticizer, or plasticizer existence. 

[0020] As an example of a plasticizer used for this invention, Phthalic acid diester, di-ester 
adipate, and succinic acid diester, Sebacic acid diester, abietic acid ester species, capryl lactam 
acid ester. Benzoic ester, such as ester species; sucrose benzoate, such as caproic acid ester, 
acetate ester, ester enanthate, myristic acid ester, and citrate; diethylbenzene etc. are mentioned. 
[002 1 ] An addition of a plasticizer has 1 - 50 preferred weight section to monomer 1 00 weight 
section which in any [ of a polymer emulsion (a) and (b) ] case are points, such as polymerization 
stability, storage stability, the water resisting property of a coat, and endurance, and constitutes a 
polymer emulsion, and its 5-30 weight section is still more preferred. 
[0022]As a polymerization initiator used in this invention when manufacturing the polymer 
emulsion (a) and (b). Although not limited in particular, a cumene hydroperoxide, 
diisopropylbenzene hydroperoxide. Hydroperoxide, such as paramenthane hydroperoxide. 
Organic system polymerization initiators, such as azo compoimds, such as peroxide, such as 
benzoyl peroxide and lauroyl peroxide, and azobisisobutyronitrile. And inorganic system 
polymerization initiators, such as persulfate, such as potassium persulfate, sodium persulfate, and 
ammonium persulfate, etc. are mentioned. What is called a redox system polymerization initiator 
that uses reducing agents, such as sodium bisulfite, ascorbic acid, and its salt, combining a 
polymerization initiator can also be used. 

[0023] At the time of the above-mentioned polymerization, it is preferred to add a surface-active 
agent for dispersion-stability-izing. There is no restriction in particular in a surface-active agent 
used, and a general anionic system, a cation system, or the Nonion system surface-active agent is 



mentioned. Two or more sorts may be used together like combination of an anionic system and 
an Nonion system, and combination of a cation system and an Nonion system. 
[0024] As an Nonion system surface-active agent, for example Polyoxyethylene alkyl ether, As an 
anionic system surface-active agent, polyoxyethylene alkyl phenyl ether, polyoxyethylene 
polyoxypropylene block copolymer, etc., For example, alkyl benzene sulfonate, alkyl 
naphthalene-sulfonate, polyoxy ethylene alkyl ether sulfate, alkyl sulfate, etc. are mentioned. As 
a cation system surface-active agent, the 1 st class that has an aliphatic hydrocarbon group, the 
2nd class, a tertiary amine salt, quartemary ammonium salt, etc. are mentioned. 
[0025] As for an addition of a surface- active agent, five or less weight sections are preferred to 
monomer 100 weight section which constitutes a polymer emulsion, and its three or less weight 
sections are still more preferred. If five weight sections are exceeded, tunic physical properties 
and adhesion will deteriorate. 

[0026] At the time of the above-mentioned polymerization, a polymerization chain transfer agent 
may be added further. As an example of a polymerization chain transfer agent used. For example, 
octylmercaptan, n-dodecyl mercaptan, t-dodecyl mercaptan, Mercaptans, such as n- 
hexadecylmercaptan, n-tetradecyl mercaptan, and t-tetradecyl mercaptan; Dimethyl xantho gene 
disulfide, Xantho gene disulfide, such as diethyl xantho gene disulfide and diisopropyl xantho 
gene disulfide; Tetramethylthiuramdisulfide, Thiuram disulfide, such as a tetraethylthiuram 
disulfide and tetrabuthylthiuram disulfide; A carbon tetrachloride, Halogenated hydrocarbon, 
such as an ethylene bromide; Hydrocarbon; and acroleins, such as pentaphenyl ethane, 
Methacrolein, allyl alcohol, 2-ethylhexyl thioglycolate, TABINOREN, alpha-terpinene, gamma- 
terpinene, a dipentene, a alpha-methylstyrene dimer (a thing of 50 or more weight sections has 
preferred 2,4 - diphenyl-4-methyl-l-pentene), Unsaturation annular hydrocarbon compounds, 
such as a 9,10-dihydroanthracene, 1,4-dihydronaphthalene, indene, and 1,4-cyclohexadiene; A 
xanthene, Unsaturation heterocycle-like compounds, such as 2,5-dihydrofuran, etc. are mentioned. 
These may be independent or may be used combining two or more sorts. 
[0027]this invention ****** polymer emulsion (a) and (b) can be manufactured by publicly 
known methods, such as an emulsion polymerization, solution polymerization, bulk 
polymerization, a precipitation polymerization, and a non-emulsion polymerization, using an 
ingredient of the above-mentioned monomer and others. In the case of a polymer emulsion (a), 
weight average molecular weight of a polymer emulsion obtained by polymerization is 200,000. 
The following is preferred and 10,000-100,000 are still more preferred. In the case of a polymer 
emulsion (b), it is not this limitation. 

[0028]Although a polymer emulsion (a) produced by performing above a drainage system nail 
enamel of this invention and a blend emulsion with (b) are contained. As for a blending ratio of a 
polymer emulsion (b) to a polymer emulsion (a), 1 to 50 % of the weight is preferred at solid 
content conversion, and its 10 to 40 % of the weight is still more preferred. If an effect as 
opposed to [ that a rate of a polymer emulsion (b) is less than 1 % of the weight ] coat physical 
properties is not acquired but 50 % of the weight is exceeded, it will have an adverse effect on 
membrane formation nature, and will become weak too much. 

[0029]A polymer emulsion (a) in a drainage system nail enamel of this invention and a total 
content with (b) are 1 to 80 % of the weight in solid content conversion. Good coat physical 
properties are not acquired with a total content being less than 1 % of the weight, but if 80 % of 
the weight is exceeded, viscosity of a nail enamel will become become high too much and 
difficult [ a coat to a nail ]. 

[0030]In this invention, a membrane formation auxiliary agent may be further added to a polymer 
emulsion. As an example of a membrane formation auxiliary agent used for this invention. 



Cellosolves, such as ethylcellosolve, methyl cellosolve, and butyl cellosolve; Ethylcarbitol, 
Dimethylcarbitol, diethyl carbitol, butylcarbitol, Carbitols, such as dibutylcarbitol; Ethylene 
carbonate, Carbonate, such as propylene carbonate; A cellosolve acetate. Alcohols, such as 
acetate; hexanols, such as butyl-cellosolve acetate and butylcarbitol acetate, benzyl alcohol, and 
phenethyl alcohol; diol, such as hexylene glycol, ethylene glycol, and propylene glycol, is 
mentioned. 

[003 1 ]They are points, such as polymerization stability, storage stability and the water resisting 
property of a coat, and endurance, an addition of a membrane formation auxiliary agent has one 
to 50 preferred weight section to monomer 100 weight section which constitutes a polymer 
emulsion, and its five to 30 weight section is still more preferred. 

[0032] An ingredient currently generally used as a nail enamel ingredient besides the above- 
mentioned ingredient, for example, oil, a moisturizer, an ultraviolet ray absorbent, a chelating 
agent, a pH adjuster, an antiseptic, a thickener, a color, paints, perfume, etc. can be suitably 
blended with a nail enamel of this invention in the range which does not spoil an effect of this 
invention. 

[0033]As paints, inorganic pigments, such as organic color; of R-221, R-226, B-404, Y-401, etc. 
and a titanium dioxide, brown iron oxide, red ocher, a mica titan, and bismuth oxychloride, can 
be used here. As a dispersing agent of these paints, soap, zinc laurate, myristic acid zinc, Myristic 
acid magnesium, zinc palmitate, magnesium stearate, Zinc stearate, aluminum stearate, calcium 
stearate, Sodium lauryl sulfate, lauryl sulfate triethanolamine, Sept lies sodium sulfate, 
Polyoxyethylene-lauryl-ether sulfuric acid triethanolamine, polyoxyethylene-lauryl-ether sodium 
sulfate, Polyoxyethylene-lauryl-ether phosphoric acid, polyoxyethylene-lauryl-ether sodium 
phosphate, Polyoxyethylene cetyl ether phosphoric acid, polyoxyethylene cetyl ether sodium 
phosphate, Polyoxyethylene stearylether phosphoric acid, polyoxyethylene oleylether phosphoric 
acid, Polyoxyethylene oleylether sodium phosphate, polyoxyethylene-alkyl-phenyl-ether 
phosphoric acid, Anionic surface active agents, such as polyoxyethylene-alkyl-phenyl-ether 
triethanolamine phosphorate, polyoxyethylene-alkyl-phenyl-ether sodium phosphate, lauroyl 
sarcosine sodium, and soybean phosphatide; Stearyl chloride trimethylammonium, Chloridation 
distearyldimethylbenzylammonium, a benzalkonium chloride, benzethonium chloride, 
Stearyldimethylbenzylammonium chloride, cetylpyridinium chloride, Cationic surface active 
agent;beta-lauryl aminopropionic acid sodium, such as alkyl bromide isoquinolinium and 
domiphen bromide, Both ionic surfactants, such as lauryldimethyl betaine aminoacetate and 2- 
alkyl N-carboxymethyl N-hydroxyethyl imidazolinium betaine; Self-emulsification type glyceryl 
monostearate. Lipophilic type glyceryl monostearate, lipophilic type monooleic acid glyceride, 
Monostearin acid ethylene glycol, monostearin acid propylene glycol, Polypropyleneglycol 
dioleate, monolauric acid sorbitan, monopulmitic acid sorbitan, Monostearin acid sorbitan, 
monooleic acid sorbitan, sorbitan sesquioleate. Triolein acid sorbitan, sucrose fatty acid ester, 
undecylenic acid monoethanolamide, lauric acid diethanolamide, palm-oil-fatty-acid 
diethanolamide, a monolauric acid polyethylene glycol, a monostearin acid polyethylene glycol, 
A monooleic acid polyethylene glycol, lactic acid myristyl, lactic acid Sept lies, Polyoxyethylene 
lauryl ether, polyoxyethylene cetyl ether, Polyoxyethylene stearylether, polyoxyethylene 
oleylether, Polyoxyethylene octylphenyl ether, polyoxyethylene nonylphenyl ether, 
Polyoxyethylene octadecanamide, monostearin acid polyoxyethylene glycerin, Monolauric acid 
polyoxyethylene sorbitol, monolauric acid polyoxyethylene sorbitan (20EO), Monopulmitic acid 
polyoxyethylene sorbitan (20EO), monostearin acid polyoxyethylene sorbitan (6EO), 
Monostearin acid polyoxyethylene sorbitan (20EO), a hexastearic acid polyoxy ECHIRENSORU 
bit, Monooleic acid polyoxyethylene sorbitan (20EO), triolein acid polyoxyethylene sorbitan 



(20EO), Tetraoleic acid polyoxyethylene sorbitol, polyoxyethylene sorbitol yellow bees wax, 
polyoxy ethylene castor oil, polyoxyethylene hydrogenated castor oil, Nonionic surface active 
agents, such as polyoxyethylene lanolin, etc. are mentioned. 

[0034]Furthermore as a thickener, polyvinyl alcohol, a polyvinyl pyrrolidone, Polyacrylamide, 
polyethylene oxide, methyl cellulose, hydroxyethyl cellulose, Organic system thickeners, such as 
hydroxypropylmethylcellulose, cation-ized guar gum, and cation-ized cellulose, Hydrous oxides, 
such as thickeners, such as a bentonite system thickener of an inorganic system, montmorillonite, 
a SOYU night, beidellite, hectorite, and saponite, and boehmite, etc. can be used. 
[0035] 

[Effect of the Invention]Having good membrane formation nature and adhesion, the nail enamel 
of this invention can perform physical-properties control of a coat easily, and can demonstrate the 
performance outstanding as a drainage system nail enamel. 
[0036] 

[Example]Hereafter, although a synthetic example and working example explain this invention 
still more concretely, this invention is not limited to these. A "weight section" and "% of the 
weight" are shown a "part" and"%" below, respectively. 
[0037]The synthetic example 1 (composition of the polymer emulsion a-1) 
It is the water 150 to the reaction vessel provided with an agitator, the reflux condenser, the 
dropping funnel, the thermometer, and the nitrogen introducing pipe. Part, polyoxyethylene- 
lauryl-ether sodium sulfate (Aimard — 20C(made by Kao Corp.) 0.5 copy) Ammonium persulfate 
(APS) 0.5 A part, 70 copies of methyl methacrylate, ten copies of acrylic acid n-butyl, 15 copies 
of styrene, five copies of acrylic acid, 30 copies of dibutyl phtalate, and five copies of n-dodecyl 
mercaptans were taught, nitrogen gas was passed, and dissolved oxygen was removed. 
Temperature up of the inside of a reaction vessel was carried out to 70 ** under stirring, and it 
polymerized over 3 hours. Except for some aggregate, the emulsion of 47% of solid content was 
obtained after aging for 3 hoiirs at the same temperature. The glass transition temperature (Tg) of 
the copolymer in the obtained emulsion was 1 8000 by the measurement (polystyrene standard) 
for which it is 79 ** and the weight average molecular weight (Mw) of the copolymer used GPC 
by measurement which used DSC. 

[0038]It is 100 by the above-mentioned emulsion solid content conversion. 30 copies of 
ethylcarbitols were added to the part, it stirred for 30 minutes using the HOMODI spar, and the 
polymer emulsion a-1 (38% of solid content) was obtained. It was 20 ** as a result of measuring 
the minimum film forming temperature (MFT) of this polymer emulsion by the following method. 
[0039]Using a <measuring method of minimum film forming temperature (MFT)> minimum- 
film-forming-temperature measuring device (made by Takabayashirika Co.), an abbreviation- 10 
** and elevated-temperature side sets [ low temperature side ] it as about 80 **, and he is an 
applicator to a sample table. The minimum temperature which applies a sample to a thickness of 
100 micrometers and in which a coat crocodiles after desiccation is computed. 
[0040]The synthetic example 2 (composition of the polymer emulsion a-2 to a-4) 
The emulsion of 47% of solid content was obtained by the same method as the synthetic example 
1 except using the monomer, the polymerization initiator, the emulsifier, plasticizer, and chain 
transfer agent which are shown in Table 1 . The result of having measured the glass transition 
temperature (Tg) and weight average molecular weight (Mw) of the copolymer in the obtained 
emulsion like the synthetic example 1 is shown in Table 1 . 

[0041]It is 100 by the acquired emulsion solid content conversion. Without [ whether the 
membrane formation auxiliary agent shown in Table 1 is added to a part and ] adding, it stirred 
for 30 minutes using the HOMODI spar, and the polymer emulsion a-2 to a-4 (38% of solid 



content) was obtained. The result of having measured the minimum film forming temperature 
(MFT) of these polymer emulsions like the synthetic example 1 is shown in Table 1. 
[0042]The synthetic example 3 (composition of the polymer emulsion b-1) 
It is the water 150 to the reaction vessel provided with an agitator, the reflux condenser, the 
dropping funnel, the thermometer, and the nitrogen introducing pipe. Part, Aimard 20C 0.5 copy 
and APS0.5 A part, 70 copies of methyl methacrylate, 25 copies of styrene, five copies of acrylic 
acid, and n-dodecyl mercaptan 0.5 A part and five copies of dibutyl phtalate were taught, 
nitrogen gas was passed, and dissolved oxygen was removed. Temperature up of the inside of a 
reaction vessel was carried out to 70 ** under stirring, and it polymerized over 3 hours. Except 
for some aggregate, the polymer emulsion b-1 (48% of solid content) was obtained after aging for 
3 hours at the same temperature. When the glass transition temperature (Tg), weight average 
molecular weight (Mw), and minimum film forming temperature (MFT) of the copolymer in the 
obtained emulsion were measured like the synthetic example 1, as for 104 ** and Mw, 120000 
and MFT of Tg were not less than 50 **. 

[0043]The synthetic example 4 (composition of the polymer emulsion b-2) 
70 copies of methyl ethyl ketone, one copy of LPO (lauryl peroxide), 85 copies of benzyl 
methacrylate, 1 5 copies of acrylic acid, and one copy of n-octyl mercaptan were taught to the 
reaction vessel used by the composition 1 , nitrogen gas was passed, and dissolved oxygen was 
removed. Temperature up of the inside of a reaction vessel was carried out to 70 ** under stirring, 
and it polymerized over 3 hours. The polymer solution of 60% of solid content was obtained after 
aging at the same temperature for 3 hours. It is toluene to 20 copies by the above-mentioned 
polymer solution solid content conversion. 100 copies, five copies of 25% ammonia solutions, 
0.12 copy of sodium lauryl sulfate (Aimard 0 (made by Kao Corp.)), water It emulsified with the 
homogenizer, and it solvent-removed, and condensed [ 200 copies were added, and ], and the 
polymer emulsion b-2 (40% of solid content) was obtained. When the glass transition 
temperature (Tg), weight average molecular weight (Mw), and minimum film forming 
temperature (MFT) of the copolymer in the obtained emulsion were measured like the synthetic 
example 1, as for 61 ** and Mw, 50000 and MFT of Tg were not less than 50 **. 
[0044]The synthetic example 5 (composition of the polymer emulsion b-3) 
The bridge construction polymer emulsion of 48% of solid content was obtained by the same 
method as the synthetic example 3 except using the monomer, the polymerization initiator, 
emulsifier, and cross linking agent which are shown in Table 1. The result of having measured 
the glass transition temperature (Tg) and minimum film forming temperature (MFT) of 
crosslinked polymer in the obtained emulsion like the synthetic example 1 is shown in Table 1 . 
[0045] 
[Table 1] 
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[0046] Notes 

* The following cable addresses showed one monomer. 
[0047] 



MMA:. methyl methacrylate EMA: — ethyl methacrylate BenMA:benzyl methacrylate Strstyrene 
2-EHA:2-ethylhexyl acrylate n-BA: — acrylic acid — n-butyl AA:acrylic acid MAA:methacrylic 
acid HEMA:methacrylic acid hydroxyethyl *2. The following cable addresses showed the 
initiator. 
[0048] 

APS: Ammonium persulfate KPSrpotassium persulfate LPO:lauryl peroxide working example 1- 
4 and the comparative examples 1-3; The polymer emulsion (a-1 to a-4, b-1 to b-3) obtained in 
the synthetic examples 1-5 is used, The following valuation method estimated the adhesion of the 
drainage system nail enamel obtained by manufacturing the drainage system nail enamel of the 
presentation shown in Table 2 with the following manufacturing method, a desquamative state, 
the hardness of a coat, and gloss, respectively. A result is shown in Table 2. 
[0049]the stirring mixing article of the polymer emulsion after making <manufacturing method 
of nail enamel> ion exchange water distribute paints — subsequently other ingredients were added, 
stirring mixing was carried out uniformly, it deaerated at the end, and the drainage system nail 
enamel was manufactured. 

[0050]The nail enamel of the <valuation method> comparative example 1 was made into the 
reference sample (all **; usually), and the following evaluation was performed by organic- 
functions evaluation below. 

[0051] Adhesion; a sample is applied to a nail by a nail enamel brush, 1 evening desiccation was 
carried out, it exfoliated by the nail, and the following standard estimated the difficulty (adhesion) 
of removing. 

O; — very ~ fitness, O; fitness, and **; ~ usually — x; ~ poor — a desquamative state; sample is 
applied to a nail by a nail enamel brush, 1 evening desiccation was carried out, it exfoliated by 
the nail, the desquamative state was observed, and the following standard estimated. A 
desquamative state makes good what does not separate greatly at once at the time of exfoliation, 
but separates finely. 

O; — very — fitness, O; fitness, and **; — usually the hardness; sample of a x; poor coat is applied 
to a nail by a nail enamel brush, 1 evening desiccation was carried out, it exfoliated by the nail, 
and the following standard estimated the hardness of the coat at that time. 
O; — very — fitness (hard), O; fitness (hard), and **; — usually a poor x; (soft) gloss; sample is 
applied to a nail by a nail enamel brush, 1 evening desiccation was carried out, visual observation 
of the gloss of the surface of a coat was carried out, and the following standard estimated. 
O; — very ~ fitness, O; fitness, and **; — usually ~ poor x; [0052] 
[Table 2] 
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LI ANSWER 1 OF 1 HCA COPYRIGHT 2 010 ACS on STN 

AN 131:149084 HCA Full -text 
ED Entered STN: 04 Sep 1999 

TI Aqueous nail polishes containing film- forming and non-film forming 
polymers 

IN Hidaka, Yoshiki ; Tsutsumi , Takehiro; Sawada, Michitaka; Sugawara, Akira 

PA Kao Corp . , Japan 

SO Jpn. Kokai Tokkyo Koho, 9 pp. 

CODEN : JKXXAF 
DT Patent 
LA Japanese 

CC 62-4 (Essential Oils and Cosmetics) 
FAN.CNT 1 

PATENT NO. KIND DATE APPLICATION NO. DATE 



PI JP 11209244 A 19990803 JP 1998-13963 19980127 <- 

JP 3776226 B2 20060517 

PRAI JP 1998-13963 19980127 
CLASS 

PATENT NO. CLASS PATENT FAMILY CLASSIFICATION CODES 



JP 11209244 IPCI A61K0008-81 [I, A]; A61K0008-72 [I,C*]; A61Q0003-02 

[I, A] ; C08L0101-00 [N,A] 
IPCR C08L0101-00 [N,A] ; C08L0101-00 [N,C*] 
AB Aqueous nail polishes contain (A) emulsions of aqueous polymers, which form films 
at <25° and are prepared from polymerizable double bond-containing monomers, and 
(B) emulsions of polymers, which form no films at <25°. In the compns . , the total 
content of A and B is 1-80 weight% (as solid) , and the ratio of B/A is 1-50 weight% 
(as solid) . The polishes show good film formability, water resistant, and adhesion 
to the nail. An aqueous nail polish was formulated containing acrylic acid-Bu 
acrylate-Me methacrylate-styrene copolymer and acrylic acid-Me 
methacrylate-styrene copolymer. 
ST aq nail polish acrylic acid copolymer; acrylate methacrylate copolymer 

nail polish aq; styrene copolymer emulsion nail polish aq 
IT Cosmetics 

(nail lacquers; aqueous nail polishes containing film-forming and non-film 
forming polymers) 

IT 27306-39-4P, Acrylic acid-butyl acrylate-methyl methacrylate-styrene 
copolymer 65697-22-5P, Acrylic acid-benzyl methacrylate copolymer 
236111-11-8P 

RL: BUU (Biological use, unclassified) ; PNU (Preparation, unclassified) ; 
BIOL (Biological study) ; PREP (Preparation) ; USES (Uses) 

(aqueous nail polishes containing film- forming and non-film forming polymers) 
IT 25767 -39-9P, Acrylic acid-methyl methacrylate-styrene copolymer 

RL: BUU (Biological use, unclassified) ; PNU (Preparation, unclassified) ; 
PRP (Properties) ; BIOL (Biological study) ; PREP (Preparation) ; USES (Uses) 

(aqueous nail polishes containing film- forming and non-film forming polymers) 
IT 104119-92-8P 

RL: BUU (Biological use, unclassified) ; PNU (Preparation, unclassified) ; 
PRP (Properties) ; BIOL (Biological study) ; PREP (Preparation) ; USES (Uses) 

(crosslinked ; aqueous nail polishes containing film-forming and non-film 

forming polymers) 



L2 ANSWER 1 OF 1 WPIX COPYRIGHT 2 010 THOMSON REUTERS on STN 

AN 1999-488748 [199941] WPIX Full -text 
DNC C1999-143394 [199941] 

TI Aqueous nail -polisli - witli enlianced water resistance and bonding 

properties 
DC A96; D21; G02 

IN HIDAKA Y; SAWADA M; SUGAWARA S; TSUTSUMI T 
PA (KAOS-C) KAO CORP 
CYC 1 

PI JP 11209244 A 19990803 (199941)* JA 9[0] < 

JP 3776226 B2 20060517 (200634) JA 13 

ADT lTP 11209244 A JP 1998-13963 19980127; JP 3776226 B2 JP 

1998-13963 19980127 
FDT JP 3776226 B2 Previous Publ JP 11209244 A 
PRAI JP 1998-13963 19980127 

IPCI A61K0008-72 [I,C]; A61K0008-81 [I, A]; A61Q0003-02 [I, A] 
IPCR A61K0008-00 [ I , A] ; A61K0008-00 [I,C]; A61K0008-30 [I,C] 
[I,A] ; A61K0008-36 [I, A]; A61K0008-37 [I. A]; A61K000B-40 
A61K0008-41 [I, A]; A61K0008-42 [I, A]; A61K0008-58 [I,A]; 
[I, A]; A61Q0003-02 [I,C]; C08L0101-00 [I, A]; C08L0101-00 
FCL A61K0007-043; A61K0008 - 00 ; A61K0008-31; A61K0008-36; A61K0008-37; 

A61K0008-40; A61K0008-41; A61K0008-42; C08L0101-00 
FTRM 4C083; 4J002; 4C0 8 3 /ACO 3 . 1 ; 4C0 8 3 /ACO 3 . 2 ; 4C083/AC23.1 
4C083/AC34 . 2 ; 4C083/AC51 . 1 
4C083/AC91 
4J002/BC01 



A61Q0003-02 
A61K0008-31 
[I, A] ; 

A61Q0003-02 
[I,C] 



[I,C] 



4C083/AC33 . 2; 

4C083/AC81 . 1; 4 CO 8 3 /AC8 6 . 2 ; 
4C083/AD15 .2; 4C083/AD26 . 2 ; 
4J002/BC03 .2; 4 J002/BC04 . 1 ; 4J002/BC04 
4J002/BC09 . 1 ; 4 J002/BC09 . 2 ; 4 J0Q2/BC11 
4J002/BD04 .2 ; 4 JO 02/BD05 . 1 ; 

4J002/BF02 . 2 ; 
4J002/BG05 . 1; 



4J002/BF02 . 1 ; 
4J002/BG04 . 2 ; 
4J002/BG07 . 1; 4J002/BG07 . 2 ; 
4J0 02/BG12 . 2 ; 4J0 02/BG13 . 1; 
4C0 8 3/CC2 8 ; 4J0 02/CP17 . 1 , 



4C083/AC52 . 1 
4C083/AD01 . 1 
4J002/BC01 
4J002/BC08 
4J002/BC11 
4J002/BD10 
4J002/BG01 
4J002/BG06 
4J002/BG10 
4J002/BH0O 



4C083/AC33 , 1 
4C083/AC64 . 1 
4C083/AD09 
4J002/BC03 
4J002/BC08 
4J002/BD04 
4J002/BD10 
4J002/BG04 
4J002/BG06 
4J002/BG12 
4J002/BH00 



4C0 8 3/DD2 7; 4C083/DD33 ; 



4J002/BD05 . 

4J002/BG01 , 
4J002/BG05 , 
4J002/BG10 , 
4J002/BG13 , 
4J002/CP17 . 2 ; 

4C083/EE03; 4C083/EE07; 4 JO 02 /FD02 . 0 ; 4 J002/FD0 5 . 0 ; 4 J002/FD09 . 0 ; 

4J002/FD18 . 0; 4 J002/FD20 . 0 ; 4 JO 02/FD3 3 , 0 ; 4J002/GB00; 4J002/HA07 
AB JP 11209244 A UPAB : 20050522 

NOVELTY - The material contains a mixture of at least one (a) aqueous polymer emulsion 
with film forming property below 25°C and (b) aqueous polymer emulsion with non-film 
forming property below 25 ®C. The total content of the two polymer emulsion is 1-8 0 
weight% and the ratio of b:a is 1-50 weight% in solid content conversion. 
USE - None given. 

ADVANTAGE - The nail -polish material has good adhesion, bonding power and film 
forming properties. 
ABDT JP11209244 
USE 

None given. 
ADVANTAGE 

The nail -polish material has good adhesion, bonding power and film forming 

properties . 

NOVELTY 

The material contains a mixture of at least one (a) aqueous polymer 

emulsion with film forming property below 25°C and (b) aqueous 

polymer emulsion with non-film forming property below 25°C. The 

total content of the two polymer emulsion is 1-80 weight% and the ratio of 

b:a is 1-50 weight% in solid content conversion. 

EXAMPLE 

(In parts) : Water (150) , sodium sulfate of polyoxy ethylene lauryl ether 
(0.5), ammonium persulfate (0.5), methyl methacrylate (70), n-butyl 
acrylic acid (10) , styrene (15) , acrylic acid (5) , dibutyl phthalate (30) , 
n-dodecyl mercaptan (5) were mixed and nitrogen gas was passed to remove 



the dissolved oxygen. The solution was polymerized at 70°C for 3 
hours . The aggregate products were removed after 3 hours to obtain an 
emulsion of solid content 47%, The glass transition temperature (Tg) of 
the copolymer in the emulsion was 79°C and molecular weight was 
1800. To 100 parts of the emulsion, ethyl carbitol (30) was added and 
stirred homogeneously to form a nail -polish which had good bonding 
property and peeling was not observed when immersed in water. 
(JGT) 

ORGANIC CHEMISTRY 

Preferred Condition: The glass transition temperature of the polymer 
emulsion (b) is greater than 25°C and cross-linked polymer. The 
nail-polish material has an average molecular weight of 10000 or more. 
FS CPI 

MC CPI: A07-B; A12-V04C; D08-B02; G02-A02B1 
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(54) WATER-BASED NAIL POLISH 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a water-based nail polish giving a peeled state similar to an 
organic solvent-based nail polish and having good adhesivity of the coating film, peeling resistance and film- 
forming property. 

SOLUTION: This water-based nail polish contains a blended emulsion comprising (a) an aqueous polymer 
emulsion having film-forming property at a temp, of <25°C and produced by polymerizing one or more kinds 
of monomers having polymerizable double bond and (b) an aqueous polymer emulsion free from film- 
forming property at a temp, of <25°C. The sum of the polymer emulsions (a) and (b) is 1-80 wt.% on solid 
basis and the compounding ratio of the polymer emulsion (b) to the polymer emulsion (a) is 1-50 wt.% on 
solid basis. 
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[0014] C ±125^4'. R' iiTiimm'fXii^i-Jl^mi: [0015] 
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I I 
I I 

[0016] 'C^h^tL?>^i^l^ n «1~500 coifc 

*3J:t/2^aiiUi60f ::^;l^ST'«JtSn3t^#;^ 

T:?'J^— xf-u-y^^'j3-;l^^:?:?UU'-h, h 
i;x^U'>^^?''j3-;t->''^:?:7'J^-h, T-h^x^l^ 
yi/i;n-;l'i''^^'i5'>jl'-b. 1.3 -y^^y^^'Jn 

U b , b 'J ;>< ^n-;l^ra>'N°y h y ;>< ^ U 1^- 
1,4 -7':J'yj^'3j--;Pv'r^'>»U-h. ^:t'<>-f- 

)Vy^)a~)Vi^T9'<)]y~\-. 1,6 -^Jr1fyi/:t--'l' 

^y^jL>)x^) 1 — 'JT:? 'J l^-h. 'O^J'x 

)V'Jy>.^^^}-U-h. ^y^xuxyi — /l.hUp<:J'^' 
'JU-h, '^yrJ'xUXU 1 — /l^-rh7P<^^U^- 

1,1,1 -hU^hKD^i^p<^;kX:J'yi/T^'i;w 
-h, 1,1.1 -hUXbb'ndfv'^^ypx^'yMir^? 
UU—b. 1,1,1 -b'jXfc Kodfv-;<^;l/X^yi/p< 
b. 1,1,1 -hUAhHadrv-^^^/L-X:?:^ 
h»Jp<:J'^"Jb—h. 1,1,1 -h'JXb Hn^i^^f-;!^ 
7•^y^•>'>''r:J"J^-^. 1.1,1 -b'JXbHn^v-^ 
^H-Tvt^-^yhVT^VV—h, 1,1,1 -hUXhKn 
^i^;-<f-;P-rn>'N°>'y^^;7U^-h. 1,1.1 - hOX 
b h' odf ^/Wrn^N- V h U ;>{ ^' ^ U h , M; T 

y;i^i^rjfi^-h. M/ry/MVi^T^^-h. hy 
ryypby^yx-b. i^'ruji^i^y^i—h. 'Jt 
^jn-y-fu-h^ i^h'-zi^-^y-ify^tf^mf^tit. 

[00 173 *ry V-XV/Pxg y(a) S.J/'(b) «V^-f 

~i5S*%. K*tt#sf**^85-ioo m&%com^^h 

[00 18] t/i^y V-XV/Wi/g ^(b) ICOV^T 



T'J)«.JKy V-XV/Pi^-g aHfj^y V-XV/Pv'' 

[0019] S^(C3|s^0Jtc;i5V'>t, .-Kyv-xv/Wi/ 
V^, jKyv-xv;Pi/3y(b) cOJi-^tct25rOTt-^^ 

[0020] :^mmz{im^tLi'simm<oM^mt lx 

ti, ^rJ-yl^gi^^-xxT-^wa. r>>byg?i/x;^7^/i^. 
3>'^^'i?>''xxx;Hli. -fe-'NV>'^v''x:;^r/i^«s Tb' 
x^yggxx-r/i^, *ry;wKxxT-;i^. ;^rDyK 
xxx/w, PKxxT-yi^, x-:^>' hsgxxx/i-, 5yx 
f-yi^xXT^U. ^'x;xB!xX7^7P^«oxx.T-/l'S : x 
i?n-X'<.yVx-b^co^,&#l§xxf-;l^ ; i/'xf-;!^ 

[002 1 ] ■nrS^fiJtfO^PMfi. ^y V-XV/PS/'g y 

(a) mib) c^ui'iico^^izh . S^^Stt, 

[0022] ^^mz}i\,^X. ;Jty-7-x-<';Wi^g y 

(a) &i^(b) imm-tmiz^^^^ti%>m^mimtL 

oy\--:t^-9->f Vm. <yY-(}W<-:f^'>r-( H, 5'!^ 

^mmu m/iz^mm:^ v ^y^. . mmm-t hvyj^. 

j^^mry^-'yM.^xt'^mmt^^xt'iommmm^m 

xa}\,\Lymm/^<ommcom7tm^m-^mm\tm^ 
^ztt^x-^^. 

[ 0 0 2 3 ] ^7t. ^^^Mitcofzi^ 
attffltc«iW{c$iIll(i:^< , -W:cr>T-:^yJk. 
-ify^ty—iiry^crM-^. ij'i-ify^hJ—^y 

[0024] y-r^y^m^mmh \^x\t. muar^ 

y^dfv-x^^yr/b^;i'X-T-;t-. i^.^y-^^^yj^^v 
ynv^ivy 3i~)V:t.-=riv ^ Tr^^)-:^^^^au^vy-T^ 

y3f^i^7°nbW'y7'o-y^3;KUv-^. T-^ty^ 

^W<mmt \^x\t. mutr)V^)V^y'zyx)VitA^ 
xf-ix yr/u^/i^x— /W7 X — F , T;u=3r;w^f/^ 
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[0025] ^mmv^icommmii. .try v-xv;i^v-' 
[0026] ±iE*-^ii#tc{i. § i^izm-^mm^mm?: 

t --r h 7-f >'^l^^/W;^'7'"^y^t'cO^;k;^^r:J'i^?® ; 

>'Nniy^Wt^-fb**» ; 'OrJ'^x-yPx^y^^fcoM 
r;^3-;w, 2-xf-/kA.^fi^;w^5j-:/U3U-hs ^' 

i^T-y, a-;^f-;PXf-l^>-:5^W V— (2,4 --Jy x.— 

if^Lv^) . ^iijicg.io-i^'bHnryb^-fe^', i,4 
i^xy^co^fiSfPlitmfbKm-^!!^ : ^S-^^x^, 
mf(:>fih. ^iX^\t. #j!tl-C'fc2«]3l±S:i(i-^Tffi 
[0027] *%HBffii5|.;Ky V-xv/l^i^'a y(a) S 

fL-fM-^, j^^iv^n-^. mm^. %s^\m 

(i. ^U-7-x-7;l-yg ^(a) l-HT** 
i L<, 10,000—100,000 tV^, ;KUV- 

[0028] ^Wm:fmmYm\t. ±iB«0 J; 3 UT 
f# f>tl § +f 'J -e-X vyUv-' a y (a) i: (b) t CO 7V y F 
x-^yl/v-'g y^-^^-fht^. *f'J v-xvyl^v'a y(a) 

(3m--i.'-Kyv-xv;i'i;^g y(b) coK-^m-^ti. mm 

^^T' 1 ~5om*%*w^ L. < . ia-4oa*%*5Mtc 
»^Lv\ ;K'jv-xv;Pi/3y(b) (nm^\nm.% 

[0029] *f^*^B^<0*i^jlM^4'<0*'U'7-X'7 

;Wi/Hy(a) t(b) t<n-^t\'^^mmB'hWMX'\-^ 



[003 0] i/c, *^Bfltcfcv>T{i, ;K'Jv-xv;W 

x^;l^;»&;Wf h-;W. i/>>-^)VijiV\L\ — V 
x^;W^;l^b') — 7'-f-;l^;*;l^f h— i^Vf-zl^;?!? 
;l/fl — ;1^^0;i';l^t'l — iV^ : xf-lxy;>t?-;ti':t'— 

rxn^ZVyii-T^'.^-vmcnij-ifsA—V^-.'zu 
y;U7'r-tT— yf-;l^-feny;W7'r-bx-F, T'f- 

—)V^ ^y~J}VTtv-3—iv. 7x JT-^;i^T;i^3— /i^^co 
r)V^—)V'W^ : ^^i'ky^/D n— x-f-u-y^'j rj 

[003 1 1 mmmwmm.\t. s^^ss, 

v/i/v-'gy^tSfiiff-S.*** lOOSi^tc^ftt l~50« 
[0032] *5&B^cO|im^t=«i, *^HBiOS&«$r»^ 

;b^v^3eBiT-\ ijm.%<r)m\zm.mm%h \^x-mz 
^W{^fix\^hmf. mLmm. ^m\. mmm^ 

[0033] :LZ.XWm):.\^X\i. R-221 , R-226 , B- 

404 . Y-401 m<mmm^ ; m-mit^^y. 
im. ^y:ffy. s#^^y, ^^j^Ji-fbt-x^x^co 

mbLx^±.^^i^, ^y^vymm^. sux^y^ 
&\ 5»jxf-yi!'7^:^>i^'>A, ^vi^^^ymm^. x 
7-ruyi8'v^''^^v-'>A, x^Tvymmm, xr-rv 
yKr;us-'>A, x-rT'jyM^^^i^e^'^-t,. ^-^^ij;!^ 

ffiK^hU'^A. 7'!7'J;l-SEKb'Jx^'y-;l^T5y. 
•ii^)VmM'i~hV<yA^ ^KU^^i^x^b-y^'^'J/kx 
-7^;i^mbUx:?y-/UTSy, ,trU3f^v-x^ky 
7'^U;l'X— r;l^K^-^b'J'^i>., i^x-f-u-y 
^"^iJyl/X-T^/l^g!, ^l»jf^>^x^uy5'>'J;Px 
— f/l^^SBg'^hU'yA. ;tfU3fdf i^Xf-l^y-fe^/WX- 
T-^H^K?, ;K'j5f^j^x^p-y-fe^;kx-T-;l^^K-fh 
U'^A, ^KUJt^i^xf-ixyx-rr'J/Px-T^^PfiSe, 
;K'J:t^i^xf-^y:t^'^;^x-7^;Hlli!. *ri;:t^x 
x^^-y:t^-^/^x-f•7^jBl§■:^^U'^A, *ru::tdj.i^ 
x^^yr;i-^;P7x::i;Wx-T-;HiB!, ;K';5j-df>'X 
f-i^yr;w^;i^7x— ;ux— ux:?y-7Pr 

$y, jK'j5j-^i^x^l/yT;pdr^U7x-/l-x— T-;WM 

K-^h'J'^A, 7'>o-f;i^-9-;^3i'y-^M''>A. ^ 
'J yj|l€^^or-5^■y#ffl^sttS'J ; m^tx^rvfUhu 

;^ ^yi-r y A , JM-fbi^"XT^r u /w>'';'< ^;kr y^ 
-•^A, *g^l:'<y-*f';i'rj;i'^A. :^'fk'<.y-fe'h-'>A, 
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■ft K 5 7 X y^^0;*f-3^y•^M^Stt^J : B-^^V/UT 
N-b Hn^^v-x^/W 5yVy:::'^ys<^'^>'W«0M 

■fe u y . mm.'^yxT-T v vmy u -t u y , 

u-^y^y/i^b^'y, hUjTW'-^yKy/i^t'^'y, i^g 
^lffilttffixxx/^. >>y7-'i^^yK^yx:5'y-;i'r5 

h\ 7'>'JyKj^"X:J'y-;i/r5 ■\'M4)i§IK^>''x 
:?y-;kr$F. ty^'^'JyK'i^'Jxf-i^y^^'ja- 
^:y;';7"Ti»ylf*?Ux^^y^U3-;i^, ^y:t 
^^ys^^^yx^u-y;?-';:!-/!-. lists y;^^;i-. ?L 

K-b^/K -■K'Jjj-^v'Xf-py^'^yyl'X-x-'l^, 
3r=¥i^x^py-b^/l^x— jK'Jjt^vxf-i^yx 

7^TU;UX-x/U, ;Ky:^df i^X^l^yjfb^f/l^X-x 

d<U^t^i^xf-U'y:;t;?^;^7x— ;l^x— 
U7)-^>'Xf-uyy:z;i'r'x— ;kx— T-/!^, ^KUsj-^i^ 

xf-w yxf-r 'J yKT 5 H . * y xt-t u yi!/-K u 

drv-xf-i^y^'y-tyy, ^y^-^Uy^^fJ^t^v-x 
f-b-yy/wb-y ^:y5'>yyit4<'U:t^i^x^uy 
y^ut'^-y (20E0) , ^y>'^v^sf■yi!;Ky3r^>'Xf• 
u-yy/kh'^y (20E0) . ^ yx^ry yB!--t?y:*^i^ 
x^i^yyyi^K'^y (6E0). ^ yxr-ry yK/i^y^i-^ 
>-x^p-yy;i^t'^y (20E0) , ^v^r-^-x-fry yKstf 
y^^yx^b-yy/i^t'v h> ^yjfu-f ym^^)^^ 
v-xf-i^yyypf :?y (20E0) . h y P-f yK;K y jj- 
dfi^xf-pyy/i-t'^y (20E0) . 7"h9:tu-^ yg?jK 
y^t^v-xf-u-yyyl/f y >-Ky:t^i^xf-vyy;P 
h'-yhS'yo'^, .-KUjfdr^-x^^ybVv-ifi, *ry3!- 
dfi^x^u-yiS-fkb-v^?*. ;ify5j-^>-xf-uy7y y 
y^co y ylftBvSttJfiJ^pj&i^ff (i,^ S , 
[0034] ^(^^zimmt UTti, '-Ky b'^;^T;^3 

*r y b':::;i^bn y H y , y T^' y ;i^r S h\ 
yx^py;4-dfi'H. ^f-;P-b;Pn-x. bb'n^fi^x 
f-;Hr;l^n— X. b HD^>-7°cibVl^y ^;H:/H3— 
X. ;<ff-^y^t^r-;^'A. ;<?-^^y-ft-b;l^a-x^£0 
^DSiKiMftliS'J^. *H)l*cO'<yh-h>f h^iiWiSiJ. ^y 
^ yo■:^'f y— ji--:^-^ J<^^y-^ 

[00 3 5] 



[0036] 

[0037] 1 ( 4^ y -r-x-r/wi/ 3 ya-i co-^ 

^mi.rzK'^m^\ZTm Tity^r^j^xf-i^y^'^ 

y;Px-T-/H8Sl!-^-hy>>A (xv-;P20C 

(If) i^) 0.5 gp> wmry^-^d^ (APS) 0.5 
gp, y ^' y }vmy &)Vi(iU. r^^y^v^n- y>;no 
gp. x^vyvm. T^'))vm.5U. y^iv^i^f^iv 
30gB. n-Hx>';l.;.<;l.;^r^'y5lEB5:ft3a.;^i> 

70r*T#?aLs 3B#ra*^ftT«^Srff-:>/c, 3BtP4IHl 

-7;i^i>g y-kWz, 'ikhKfz:t.-^iW^y^cn>^^^ 

79rT'J)'5, ^^c^^fi-^cOfii^J^^FFS (Mw) {J 

GPC^fflt^fcSl^ (d^yx^uy^) iciO. 1800 

0 X'h-ofz. 

[0038] ilSx^/l^i/a y|ilJ^^i^»T100 gpicx 
^;l^;!&;Wb'h-/P30^$-JPXs **v-"-f x^N-^rfflv^t 
ya'rtmm^ L . ;K y V-xv;l^i/ g ya-l ( Elff^^38 
%) <Ico*'yv-x-7/l.>''3yc7)S:«iS)KaJK 

(MFT) ii=mnmf,zi.y)m%htzm^. 2o-ct'J>-5 

[00391 <Sffi^MSa (MFT) COS!^ffi>e« 

*<j-io"c, *}afiij**78o°ctciS€t. ss^^^tcrryir- 

100 Atm <7)llS(=-9-yr;l^2:M?|iLie«?f*. 
[0040] 2 ( y -7-x-7;l^i^' 3 ya-2 ~a- 

%coxv;l-x3 ySrtff^o tf ^>ixfcxv;l^$/3 yt^co^ 
S-^«sOXf9X«K^SS (Tg) Sl^^fia^i^ii-^* 
( Mw ) i-^^] 1 1 iBl^tcSlJ^ L;t«g*Sr« 1 tc* 

[004 1 ] t#'i>n/sx-7;i/>>g ymm^mn-X'ioo 

ya-2 ~a-4 (llIJg^38%) Sr#yt, iix^>cO;Ky ^- 
x-7;l^i>- 3 y c7)Sigit|^iaS (MFT) Sr-^fiSc^J 1 1 |h1 

«(ca»^L/ciism^a 1 iZ^-t. 

[00421 -^^^J 3 ( ;K y V-XV/Pi'' 3 yb-1 co-^ 
fife) 
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mxW^^ (Tg) . Si^J^^i-^i (Mw) SIX 

«flS3tjMia« (MFT) ^^^mi bmrni^zm^Ltzt 

C:^, TgJi 104'C. Mw{il20000. M F T{ J50°ClJUi 

[0043] ^^mA ( *r U -7—xr7)V-J g >'b-2 CO-^ 
Bit) 

PO (=7'^'})Vf^-^^^^Y) IgS. ;^^':J"J;HS'< 
^iSP^ttji;^, M*^X*»iEL. ^^^SS^^I^SL 



h U -^i. (x-7-;^0 (?H (») m ) 0.12 

gp. * mu^Mt. ^^^'j-t^^~x^^L. mum 

xig^ffl^ (Tg) . (Mw) m/m^ 

mm^js. (MFT) ^-^js^i 1 1 nmzm^ Ltz t z 

TgtierC. Mw{i50000 . MFTti50°Cl^Lh-C*> 
[0044] -^^W 5 ( 'J V-xv/U^-' 3 yb-3 <7y^ 

v-xv;l^i/g y^ntz. %i^tifz:r.-?fWJ B yt^<^m 
t^*" y -?-<^);<77XtefjaK ( T g ) St/«ffi3i]KiaS 
(MFT) Sr-grfig^J 1 t |iI«{caiJ^L;tigmS-* 1 

-to 

[004 5] 
[«1] 
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[0046] a) 
[0047] 

BenMA: ;>< ^ ^ U /PK'^y v-';!^ 

St: x^uy 



AA : T^U;!^^ 
MAA:;^^^U;^R 

HEMA : ;^^:^U;^Kt Kn^i^X-^/l^ 
[0048] 

APS:ii§«[Sgryt:::^A 
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tltiTT: U -7-x-7;Wi/ 3 y (a-l— a-4 , b-l--b-3) Srffl 

[0049] <mj\[mcommifm>-i ^y^WiTiiizmm 

[005 1] : mm^mz:^^^ ji'X.i-;<jmi,zx 
m^i. 1 m^ik^-^. jKx-mmL. ^comtf^uz < $ 



mm^m mm^mz:^^-tfUJii'j(;mi,zxm.mL. i 
TimmxmmLfz. mm^mmmmz-mz:^i^ < 

@ : mbxB^mm-^) . o ■, m^m^^) , a ; ^ii. 
%iR : um^mz:^^^ jv^i-i-^jvmt^zxm^L. i 

© : mbxm^. O ; ^ifF. A ; ^ffl. x ; 
[0052] 
[1^2] 
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